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@ A method for producing thiazolldinedlone derivatives. 



@ A compound of the formula: 



< 

00 



IS 

in 

M 



lU 




CHjCHtO' 




CH, 



l-< 

S KH 

Y 



(wherein R' is hydrogen or a lower alkyl) can be produced advantageously by (1) reacting a compound of 
the formula: 



Xerox Copy Centra 
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(wherein has the meaning given above) with a haiogenating agent or sulfbnyl haiide to give a compound 
of the formuia: 



<1 



(wherein has the meaning given above and X is a haiogen or an allcyi-or aryl-sulfonyloxy), (2) reacting 
the resulting compound with a compound of the formula: 



HO 



-CHO 



to give a compound of the formula: 



SM^CHeCHaO 




CHO 



(wherein has the meaning given above), (3) reacting the resulting compound with a compound of the 
formula: 



Y 



to give a compound of the formula: 




(wherein has the meaning given above), and (4) subjecting the resulting compound to catalytic reduction. 



2 
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A method for producing thiazolidlnedl ned rivatives 



This invention relates to a novel method of producing thiazolldinedione derivatives having hypoglycemic 
and hypolipidemic activities. 

Methods for production of various thiazolldinedione derivatives having hypoglycemic and hypolipidemic 
actions are described in Japanese Kokai Tokkyo Koho Sho 55-22636 and She 55-64586 and Chemical & 
5 Pharmaceutical Bulletin 30. 3563(1982). 30 . 3580(1982), and 32, 2267(1084). These methods invariably 
comprise the steps of diazotizing an aniline derivative, condensing it with an acrylic ester in the presence of 
a copper catalyst by the so-called Meerwein arylation reaction to give a haloester. reacting it with thiourea 
to give an Iminothiazolidine. and finally hydrolyzing the same. These methods include multi-step reaction 
processes. In particular. It is sometimes difficult to control the Meenwein reaction In an industrial production, 
TO since it is an exothemrtic reaction accompanied by generation of a large amount of nitrogen gas and thus 
could be dangerous. Moreover, because of the formation of by-products In the step of Meerwein arylation 
reaction, this route assures only insufficient yields and calls for a time-consuming purification procedure. 
Furthermore, special measures are required in the Meenvein reaction for elimination of an extremely bad 
odor of acrylic acid ester which must be used in excess and for disposal of the effluent containing a heavy 
fs metal. The above mentioned points make tiie known route disadvantageous both technically and commer- 
cially. 

This invention provides a new commerdally profitable method for the production of thiazolldinedione 
derivatives which have hypoglycemic and hypolipidemic activities and are of value as tiierapeutic agents for 
diabetes and hyperlipemia. 
20 This invention relates to: 

1. A method for producing a compound of the fbrmuta: 




(wherein is hydrogen or a lower alkyl), which comprises reacting (1) a compound of the formula: 



35 




(II) 



40 (Wherein W has the meaning given above) with a halogenating agent or a sulfbnyl halide to give a 
compound of tiie formula 



45 




(III 



(wherein m has the meaning given above and X is a halogen or an alkyl-or aryl-sulfonyloxy) (2) reacting the 
resulting compound with a compound of tiie formula: 




(IV) 
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to give a compound of the formula: 



CHO (V) 



TO (wherein R< has the meaning given above), (3) reacting the resulting compound with a compound of the 
formula* 



Y 



(VI) 



20 to give a compound of the formula: 



^ ^ i NH (VII) 

0 

3a 

(wherein Ri has the meaning given abcyve), and (4) subjecting the resulting compound to catalytic reduction. 

2. A method for producing a compound of the fonnula (V) which comprises reacting a compound of 
the formula (II) with a haiog'enating agent or sulfonyl halide to gh^e a compound of the formula (III) and then 
reacting the Compound (III) with a compound of the formula (IV). 
35 3. A method for producing a compound of the formula (V) which comprises reacting a compound of 

the formula (II) with a compound of the formula: 




-CK 

40 



to give a compound of the formula: 



(VIII) 



45 

■ " -CN 



(IX) 



®° (wherein has the meaning given above), and then reacting the resulting compound with aqueous fbrniic 
acid In the presence of Raney nickel alloy. 

4. A method for producing a compound of the formula (I) which comprises reducing a compound of 
the formula (VII). 

5. A compound of the formula (V). 
^ 6. A compound of th fonnula (VII). 



4 
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Referring to the abov general fonmulas (I). (II). (III). (V). (VII) and (IX), the lower aikyl group denoted by 
Rt is a straight-chain or branched alkyi group of 1 to 6 carbon atoms, such as methyl, ethyl, propyl, 
Isopropyl, butyl. Isobutyl. sec-butyl, tert-butyl, pentyl, isopentyl. neopentyl, hexyl, etc. Among th m. low r 
alky! groups of 1 to 3 carbon atoms are preferable and ethyl Is the most preferable. Such an alkyI group 

5 may be situated in any position of the pyridine ring. Halogen shown by X in the formula (111) includes 
chlorine, bromine and iodine; alkyisulfonyloxy shown by X includes methylsulfonytoxy, ethylsuHonykDxy and 
propylsulfonyloxy; and arylsulfonyloxy shown by X includes phenylsulfonyloxy and p-tolylsuHbnyloxy. 
Particularly preferable ones are arylsulfonyloxy groups. 

In the method of the present invention, first Compound (II) is reacted with a halogenating agent or 

10 sulfonyl halide to prepare Compound (III). As the halogenating agent, there may be mentioned thionyl 
chloride, phosphorus oxychloride. phosphorus tribromide, etc. As the sulfonyl halide, there may be 
mentioned such alkylsulfonyl halide as methylsulfonyl chloride, ethylsulfonyl chloride, propylsulfbnyl bro- 
mide, such arylsulfbnyl halkie as phenylsulfonyl chtortde, p-tolylsulfonyl chloride, p-tolylsulfonyl bromide. 
Among them, arylsulfonyl halide Is preferable. When halogenating agent is used, the reaction Is canied out 

Ts in a sulvent such as dichloromethane, dichloroethane, chloroform, carbon tetrachloride, benzene, toluene, 
xylene, dimethyifonnamlde, etc. The reaction temperature is in the range of -aO'C to 80**C, preferably 
-lO'C to 60"»C. When sulfonyl halide Is used, the reaction Is canied out in a solvent such halogenated 
aliphatic hydrocarbon as dichloromethane. dichloroethane, chlorofbnm, carbon tetrachloride, such aromatic 
hydrocarbon as benzene, toluene, xylene, such ether as diethyl ether, dibutyl ether, diisobuthyl ether, 

20 ethyleneglycol diethyl ether, dioxane. tetrahydrofuran, water, ethyl acetate, dimethylformamide or a mixture 
of two or more of these solvents. The reaction is usually carried out In the presence of an inorganic base 
(e.g. sodium hydroxide, potassium hydroxide, potassium cartwnate. sodium carbonate, etc.) or an organic 
base (e.g. triethylamine. morpholine, N-ethylplperidine, etc.). Further the reaction is advantageously canied 
out in the presence of a phase transfer catalyst such as benzyl tribulylammonlum bromide, benzyl 

25 triethylammonium chtoride, tetrabutylammonlum bromide, cetyl trimethylammonlum chloride. The sulfonyl 
halide Is used in an amount of 1 to 2 moles, preferably 1.0 to 1.6 moles per mole of Compound (II). The 
base Is used in an amount of 1 to 3 moies. preferably 1.5 to 2.5 moles per mole of Compound (II). The 
phase transfer catalyst is used In an amount of 0.1 to 1.0 mole, preferably 0.2 to 0.5 mole per mole of 
Compound (II). The reaction temperature is usually O'C to 50»C, preferably 15"C to 30'C. The reaction 

30 time is usually not less than 2 hours, preferably 3 to 5 hours though It varies with a reaction condition such 
as reaction temperature. 

The reaction between Compound (III) and Compound (IV) Is usually carried out In the prBsence of a 
base In a suitable solvent. Further, the reaction advantageously proceeds in the presence of a phase 
transfer catalyst. As the solvent, the base and the phase transfer catalyst, those used in the reaction 
35 between Compound (11) and the sulfonyl halide can be used. Compound (IV) is used In an amount of 1 to 3 
moles, preferably 1 to 1.5 mole, per mole of Compound (HI). The base Is used In an amount of 1 to 3 
moles, preferably 1.5 to 2.5 moles, per mole of Compound (III). When a phase transfer catalyst Is used In 
the reaction, the amount of the catalyst is usually 0.1 to 1.0 mole, preferably 0.2 to 0.5 mole, per mole of 
Compound (III). The reaction temperature is usually 20'*C to 90*C. preferably SO'C to e5*'a The reaction 
40 time is usually not less than 5 hours, preferably 10 to 20 hours. It is advantageous, from the industrial point 
of view, to use a sulfonyl halide In the reaction to convert Compound (II) to Compound (III) since the 
reaction mixture containing Compound (III) can be used, without isolating the Compound (ill), for the next 
reaction to give Compound (V). 

Compound (II) can also be converted to Compound (V), for example, by the foltowing processes. 



45 



(II) 



F-Q)-CN (VIII) 
> 



60 



55 




> (V) 



(IX) 



5 , 
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[wherein has th meaning defined hereinbefore] 

The conv rsion of Compound (II) to Compound (IX) is ff cted by condensing (II) with (VIII) in the 
presence ot for example, sodium hydride. This reaction can be conducted in a solvent such as dimethylfor- 
mamide, dimethyl sulfoxide, tetrahydrofuran, dimethoxyethane, etc. at -10°C to SCC. The subsequent 

5 conversion of Compound (IX) to Compound (V) is effected by heating (IX) together with Raney nickel alloy 
in aqueous formic acid. The reaction between Compound (V) and Compound (Vf) is usually carried out in a 
suitable solvent in the presence of an appropriate base. As such solvent-base system, there may be 
employed a suitable combination of a solvent such as alcohols (for example, methanol, ethanol, propanol, 2- 
propanol. butanol. isobutyl alcohol, 2-methoxyethanol, etc.), dimethyfformamide, dimethyl sulfoxide, sul- 

10 folane. acetonitrtle, dioxane, dimethoxyethane, acetic acid. etc. with a base such as amines (for example, 
ammonia, methylamine, ethylamlne, n-butylamine, pynrolidlne. piperidine. morpholine, piperazlne. 
diethylamine, diisoproylamlne, triethylamine, etc.), sodium alkoxides (for example, sodium methoxide, 
sodium ethoxtde, etc.), potassium carbonate, sodium carbonate, sodium hydroxide, sodium acetate, potas- 
sium acetate, and so on. Compound (VI) is generally used in a proportion of 1 to 4 moles and preferably 1 

75 to 2.5 moles per mole of Compound (V). The base is generally used In a proportion of 0.05 to t.O moles 
and preferably 0.3 to 0.5 mole per mole of Compound (V). This condensation reaction is conducted 
generally at 40''C to reflux temperature and preferably at 60'C to reflux temperature. The reaction time is 
generally 0.5 to 50 hours. 

Then, Compound (VII) Is reduced to produce Compound (I). In tfiis step, Compound (VII) is subjected to 

20 catalytic reduction in a suitable solvent in the presence of a catalyst As the solvent, there may be 
employed, among otiiers, alkanois such as methanol, ethanol, propanol, etc., etiiers such as dioxane, 
dimethoxyetiiane, tetrahydrofuran, etc.. ettiyl acetate, acetic add, dimetiiylfomnamide. N-mettiylpynrolidona, 
etc., either alone or in combination. As the catalyst, tiiere can be employed palladium black, palladium on 
carbon, palladium on barium sulfote, palladium on barium carbonate, platinum oxide, platinum on carbon 

25 and so on. The reaction temperature is usually O^C to ISO^'C, preferably 50^C to 120''C. Though the 
reaction proceeds under atmospheric pressure. It may be conducted under a pressure of not more than 150 
kg/cm2. preferably 30 kg/cm2 to 100 kg/cm^. 

The resulting tiiiazolidinedione derivative (1) can be easily separated and purified by known isolation and 
purification procedures. Particularly, the Compound (i) can be isolated in high quality either by recrystaiizing 

30 from dioxane. acetic acid-acetone, acetic acid-water or acetic acid-etiianol or by dissolving Compound (I) in 
hydrochloric acid, aqueous sulfuric acid or aqueous metiiane sulfonic acid followed by neutralizing the 
solution with sodium hydrogencarbonate. ammonia, etc. to crystalize Compound (I). 

Furtiier. as (I) forms salts with bases, it can be isolated in tfie form of a salt. As examples of such salt, 
tiiere can be mentioned tiie sodium salt, potassium salt, magnesium salt, ammonium salt, trietiiylammonium 

35 salt, piperidinium salt, morphollnium salt, phenylethylammonlum salt, and so on. 

The Compound (I) produced by the method of tills invention, inclusive of pharmaceutically acceptebie 
salts thereof, has hypoglycemic and hypolipidemic activity with tow toxicity. Therefore it can be used, either 
as it is or as a formulation witii a pharmaceutically acceptable carrier, exdplent, diluent or tiie like, for tiie 
treatment of diabetes in mammalian animals including man. 

40 The method of the present invention Involves only four steps to produce tfie desired Compound (I) from 
Compound (ii) which is commercially available. Further in the present method, it is unnecessary to use 
either acrylic acid ester which has a bad smell, or a heavy metel which should not be dumped togetiier with 
waste fluid from the viewpoint of environmental pollution. The present metiiod can avoid tiie Meerwein 
reaction which accompanies difficulty In carrying out on an industiial scale. Thus the present method is 

45 advantageous from the industrial point of view. 



Bgrngjei [Production of c:k)mpound (V) from Compound (11) via Compound (III)] 

50 a) To a solution of sodium hydroxide (5 g) in water (30 ml), were added mettiylene chloride (100 ml), 

5-ethyl-2-pyridineethanol (15 g) and benzyltributylammonium chloride (50% aqueous solution, 6 g), p- 
toluenesulfonyl chloride (23 g). and ttie mixture was stin-ed at room temperature for 2 hours. To tiie reaction 
mixture were added p-hydroxybenzaldehyde (12 g), water (100 mi) and sodium hydroxide (8 g) and the 
mixture was stinred at 40-50'*C for 12 hours. The reaction mixture was separated into two phases and tiie 

65 metiiylene chloride layer was dried (MgSO^) and concenti-ated to give 28.6 g of cnid 4-[2-(5-etiiyl-2- 
pyridyl)etiioxy]benzaldehyd as oil. This oil was purified by silica gel chromatography to give 15.8 g (62%) 
of pure 4-[2-(5-ethyl-2-pyridyI)ethoxy]benzaIdehyde as oil. 

NMR(CDCb) 5: 1.15 (t, 3H), 2.6 (q, 2H), 3.2 (t 2H). 4.4 (t. 2H). 6.89-8.35 (m. 7H). 9.88 (s, 1H) 

6 
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b) To a mix d solution of 5-ethyl-2-pyridine ethanol (6.0 kg), benzyltributylammonium chloride (6.2 kg 
of 50% aqueous solution), 1,2-dtchloroethan8 (30 1) and p-toluenesulfonylchloride (9J2 kg) was added 
dropwise 8N aqueous solution (10 I) of sodium hydroxide at 25"C. After the solution was stinted at 22t3«C 
for 4 hours,- p-hydroxybenzaldehyde (5.9 kg) and 3N solution (16 1) of sodium hydroxide, were added, and 
the mixed solution was stinted at 57±3"C for 15 hours. After the solution was cx)oled. water (70 1) was 
added. The aqueous layer was separated and subjected to extraction with 1 ,2-dich!oroethane (20 1). The 
organic layers were combined and the combined layer was washed three times with 0.1 N aqueous solution 
of sodium hydroxide and three times with water (30 1). The organic layer was concentrated at not higher 
than 45»C under a reduced pressure, whereby 4-[2-(5-ethyl-2-pyridyi)ethoxy]ben2aidehyde was obtained as 
an oil. Quantitative analysis by HPLC (high performance liquid chromatography) showed that 5.98 kg 
(50.0%) of 4-[2-(5-ethyl-2-pyridyi)ethoxy]benzaldehyde was Included In this cmde product 

c) By a similar manner to Example 1-a), the reaction was earned out by using benzyltriethylam- 
monium chloride as a phase transfer catalyst, whereby a3 g (32.5%) of 4*[2"(5-ethyl-2-pyridyl)etiioxy]- 
benzaldehyde was obtained as an oil. 

d) In a simitar manner to Example 1-b), the reaction was carried out by using cartontetiiachloride as a 
solvent and 30 g of 5«^thyl-2-pyridinethanoi. Quantitative analysis by HPLC showed that 56.3% of 4-[2-(5- 
ethyt-2-pyridyllethoxy]benzaldehyde was included in the crude product obtained in tiie above. 



Example 2 [Production of Compound (VII) from Compound (V) ] 

a) A mixture of 4-[2-(6-methyl-2-pyridyl)ethoxy]ben2aidehyde (1.21 g). 2,4-thiazoiidinedione (0.59 g), 
ethanol (50 ml) and piperidine (0.33 g) was heated under reflux for 18 hours. The reaction mixture was 
poured into Ice-water and acidified with acetic acid. The resulting crystals were collected by filtration to give 
5-{4-[2-(6-metiiyl-2-pyridyl)ettioxy]benzyIldene}-2.4-thia2olidinedione. Yield: 1.34 g (7a5%). Recrystallizar 
tion from metiianol gave pale yellow prisms. m.p.: ieo.5-182<'C. 

Bemental analysis, for CuHiBNaOaS 
Calcd.: C, 63.51; H. 4.74; N, 8.23 
Found : C. 63.40; H, 4.84; N. 8.30 

b) A mixture of 4-[2-(5-etiiyl-2-pyridyl)ethoxyIbenzaldehyde (2.40 g). 2.4-thlazolldinedione (1.66 g), 
etiianol (40 ml) and piperidine (0.2 ml) was heated under reflux for 8 hours. The resulting crystals were 
recrystallized form ettiyl acetate to give 2.14 g (64%) of 5-{4-[2-(5-ethyl-2-pyridyl)ettK)xy]benzylldene}-2.4- 
thiazolldlnedione as colories crystals, m.p.: 165.5-167«C. 

Elemental analysis, for CisHisNzOaS 
Calcd.: C. 64.39; H, 5.12; N. 7.90 
Found : C, 64.29; H. 5.19; N. 7.64 

c) A mixture of 4-[2-{5-ettiyi-2-pyridyl)ethoxy]benzaldehyde (5.56 kg). 2,4-tiilazolldinedione (6.7 kg), 
piperidine (1.4 I) and ethanol (80 I) was refluxed for 5 hours. The reaction mixture was gradually cooled 
and resulting crystals were collected by filtration. The crystals were washed wftii ettianol (20 g). dried, and 
subjected to recrystallization from 1,2-dichloroetiiane (120 t). The resulting crystals were collected by 
filtration. The crystals were washed with 1,2-dlchloroetiiane (15 I) and dried under reduced pressure 
whereby 4.87 kg (63.1%) of crystals of 5-{4-r2-(5-etiiyi-2-pyridyl)etfioxy]ben2ylldene}-2.4-ttila201idlnedlone 
were obtained. 

d) A mixture of 4-[2-(5-ettiyl-2-pyridyl)ethoxy]ben2aklehyde (27 g), ethanol (300 ml). 2.4- 
tiilazolidlnedione (33 g) and concentrated aqueous ammonia (14 ml) was heated under reflux for 5 hours. 
The precipitated crystals were separated. Recrystallization from 1,2-dlchtoroettiane gave 21.6 g (57.6%) of 
crystals of 5-{4-[2-(5-ethyl-2-pyridyl)ettToxy]ben2ylldene}-2,4-ttilazolldlnedlone. 



Example 3 [Production of Compound (I) from Compound (VII)] 

a) To a solution of 5-{4-[2-(6-mettiyl-2-pyridyl)ethoxy]benzyiidene}-2,4-tiila20lldlnedione (400 mg) in 
dioxane (60 ml) was added 5% palladium on cartxjn (1.2 g) and catalytic reduction was carried out at 
atmospheric pressure for 6 hours. The catalyst was filtered off and tiie filtrate was concentrated. The 
residue was recrystallized from 70% ethanol to give 5-{4-t2-(6-mettiyl-2-pyridyl)ettioxy]ben2yl}-2.4- 
thiazolldinedlone as crystals. Yield: 218 mg (54.2%); m.p.: 156-157"C. 
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Semental analysis, for C1SH18N2O3S 
Calcd.: C, 63.14; H, 5.30; N. 8.18 
F und : C, 63.03; H, 5.19; N, 8.41 

b) To a dimethylformamlde solution of 5-{4-[2-(5-dthyf-2-pyrldyl)ethoxy]benzylldene}-2,4- 
5 thiazolldinedlone (1.0 g) was added palladium black (0.2 g) and catalytic reduction was carried out at 50"C 

and 50 l^g/cm^ for 5 hours. The catalyst was filtered off and the filtrate was concentrated to dryness. The 
residue was dissolved In 6N4iydrochiorlc acid and the solution was neutralized with sodium hydrogen 
carbonate to give 5-{4-[2-(5-ethyl-2-pyridyl)ethoxyP3enzyl}-2,4-thiazolidlnedlone as crystals. Yield: 650 mg « 
(64.8%); m.p.: 173.174»C. 
10 Elemental analysis, for C19H20N2O3S 

Calcd.: C, 64.02; H. 5.66; N, 7.86 

Found : C, 63.73; H. 5.65; N, 7.84 

c) To a solution of 5*{4-[2-(5-ethyl'2-pyridyl)-ethO)cy]benzylidene}-2,4*thiazoIidinedione (600 g) in 
dimethylformamlde (1.2 £) was added palladium on carbon (600 g). The mixture was heated at 50'C to 

IS 55*C under 50 kQ/cm^ for 2 hours. T?ie catalyst was filtered off and water was added to the filtrate. The 
resulting crystals were collected by filtration and washed with water. Recrystallization from dioxane (8.5 I) 
gave crystals of 5-{4-[2-(5-ethyI-2-pyridyl)ethoxy]benzyl}-2,4-thlazolidlnedione. Yield: 380.9 g (63.1%). 

ci) 5-{4-[2-(5-£thyl-2i3yridyl)ethoxy]benzy(ldene}-2,4-thiazolIdinedione (10 g) was dissolved in acetic 
acid (200 ml). To the solution was added 5% palladium on carbon (50% wet, 20 g). The mixture was 

20 hydrogenated at 55''C to 60*C under 40 to 50 kg/cm^ Ibr 2 hours. After removing the catalyst by filtration, 
the filtrate was concentrated to about 80 ml. To the concentrate was added acetone (800 mQ. The resulting 
crystals of 5-{4-[2-(5^thyl-2-pyridyl)ethoxy]benzyl}-2,4-thia2oIidinedione was collected by filtration. 
Yield: 6.81 g (67.7%). 

e) To a solution of 5-{4-[2-(6-ethyl-2-pyridyl)ethoxy]benzylidene}-2.4-thiazolldinedione (10 g) in 
25 dioxane (200 ml) was added 5% palladium on carbon (5 g). The mixture was heated at lOO^C under 50 

kg/cm^ for 2 hours. The catalyst was filtered off, and the filtrate was concentrated to about 70 ml under 

reduced pressure. The resulting crystals were coltected by filtration and dried at 50«C under a reduced 

pressure to give 7.2 g of crude crystals. Recrystallization from acetic acid-water gave crystals of 5-{4-[2-(5- 

ethyl-2-pyrldyl)ethoxy]benzyl}-2.4-thia20lldinedione. Yield: 6.42 g (63.8%). 
30 f) The crude product of 5-{4-[2-(5-ethyl-2-pyridyl)ethoxy]benzyl}-2.4-thlazolidlnedlone obtained by a 

similar manner to Example 3-e) was subjected to recrystallization by using acetic acid-ethanol as a 

recrystallization solvent to yield a pure sample. 

Yield: 5.85 g (58.2%). 

35 

Reference Example 1 [Production of Compound (IX) from Compound (11)] 

To a mixture of 6-methyl''2-pyridineethanol (97.2 g), p-fluorobenzonitrile (85.8 g) and dry tetrahydrofuran 
(600 ml) was added 60% sodium hydride in oil (29.0 g) in small portions with ice-cooling and stining and 
40 the mixture was further stirred for 2 hours. The reaction mixture was poured in ice-water and extracted with 
ethyl ether. The ethyl ether layer was washed with water, dried (MgS04) and concentrated, and the residue 
was crystallized from hexane to give 4-[2-(6-methyl-2-pyridyl)ethoxy]benzonitrile. Yield: 85.9 g (50.1%); 
m.p.: 66-67**C. 

45 

Reference Example 2 [Production of Compound (V) from Compound (DQ] 

s 

A mixture of 4-[2-(6-methyl-2-pyridyl)ethoxy]benzonltrIle (9.62 g). Raney nickel alloy (10.0 g) and 75% 
fonnic acid (150 ml) was heated under reflux for 1 hour. The reaction mixture was filtered and the filtrate 
50 was concentrated. The residue was diluted with water, alkalinized with 4N-K0H. and extracted with ethyl * 
ether. The ethyl ether layer was washed with water and dried (MgS04) and the solvent was distilled off. The 
residue was recrystallized from ethyl etherhexane to give 4-[2-(6-methyi-2-pyridyi)ethoxy]benzaldehyde. 
Yield: 6.20 g (63.6%); m.p.: 53-55«C. 

66 
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1 . A method for producing a compound of the fonnula: 



CH.CH.O CH. -y-^ 



TO 



S NH 
0 



76 



20 



(Wherein R< is iiydrogen or a lower alkyi), which comprises reacting (1) a compound of the formula: 

^N-^CHaCHaOH 

(wherein has the meaning given alwve) with a halogenating agent or a sulfonyi haiide to give a 
compound of the fbrmuia: 



25 



30 



36 



(wherein has the meaning given alcove and X is a halogen or an aIi(yl-or aryl-sulfonyloxy). (2) reacting 
the resulting compound with a compound of the formula: 



HO- 



-CHO 



to give a compound of the formula: 



40 



45 



0— — 

(wherein R^ has the meaning given aiDOve), (3) reacting the resulting compound with a compound of the 
fomnuia: 



50 




55 



to give a c mpoundofth fbnmuia: 



0 257781 



E 




CHsCHtO 




CR 



S SB 



(wherein has the meaning given above), and (4) subjecting the resulting compound to catalytic reduction. 
2. A method for producing a compound of the formula: 



rs 



CHO 



20 (wherefn is hydrogen or a lower alkyl) which comprises reacting a compound of the formula: 



^^CHzCHzOH 



30 



3B 



40 



(wherein R^ has the meaning given above) with a halogenating agent or sulfonyl halide to give a compound 
of the formula: 




'^^'^^^ CH 2 CH 2 X 



(wherein R^ has the meaning given above and X is a halogen or an alkyl-or aryl-sulfonyloxy). and then 
reacting the resulting compound with a compound of the formula: 




3. A method for producing a compound of the formula: 



50 



(wherein R^ is hydrogen or a lower alkyl) which comprises reacting a compound of the formula: 



55 



10 



0 257781 



^^CHtCHjOH 



(wherein has the meaning given above) with a compound of the fomnula: 



10 



IS 



20 



25 



30 




CN 



to give a compound of the fbrmuta: 





CN 



CHtCHtO 



(wherein has the meaning given above), and then reacting the resulting compound with aqueous formic 
acid in the presence of Raney nickel alloy. 

4. A method for producing a compound of the formula: 

S HH 



0 

* (wherein R' Is hydrogen or a lower alkyi). which comprises reducing a compound of the fbnnula: 



40 



45 



CH 



S NH 



(wherein has the meaning given at>ove). 
5. A compound of the fomiula: 



60 



(wherein R^ Is hydrogen or a iower allcyl). 
6. A compound of the fomnula: 



11 



0 257.781 




to 

(wherein is hydrogen or a lower allcyl). 



16 



so 



as 



30 



35 



40 



45 



SO 



55 
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